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(54) CnOCOB M3rO TO BJI E HUH JIEMHEPOB 
(57) Abstract 

WcncjtbooBaHHe: o6pa6oTKa ueraruioB ^aaneHMeM. b ^acTHOcni. o6pa6oTKa mctojjom xonoflHow 
nnacTHHecxoft fle^opMaqpiH. CymBOcrt, H3o6pereHHtf: lorxyTaenHBaioT flee jierajin - rpy6y h ooonowKy to 
Marepaanoa c paanMum>tM npeflenoM ynpyrocro. CodapaiOT ynoMmryrbie fleTarai nyreM ycraHOBKH Tpy6w b 
o6ojio^Ky c 3a3opoM. Flocae cooprai luiacnraecKofi fle^opMaigni noABepraioT flerajib, rororoB/ieHHyio M3 
Merajuia c uem>nraM npeflenoM ynpyrocni. 2 mi. 



Description [OnncaHne H3o6pcTcnw5il: 



M3o6pexeHMe othochtch k xonoflHOM o6pa6oTKe MeTajuios nnacrwecKuu pptyopusapoBaiaieM w mojkct 6t4Tb 
Mcncuib3OBaH0. HanpuMep. jx/ih jraroTooncHMH ncKHcpoB jy\n umiHHftpoB tnraHroBbix ne<J>TRnt>tx HacocoB. 

M3BecTeH cnoco6 M3roT0B/ieHHH JieftHepoB. corjiamo KOTopoMy tohkoctchhsih Tpy6a BCTaBancrcfl b 
o6anonxy c saoopoM |]| Mew^y HapyxtHoii noBepxHocruo Tpy6bi w BnyTpcHHCM noBepxHocTwo oGojiomui 
MMeercH 3a3op. 

Hc^ocraTKou npKBe^cHHoro cnoco6a namiera Harraune 3a30pa itempy Tpytxm in o6qjiomkoh, npHBOflHiuero 
k aouKaDoo KecTROcm jiessHCpa, a o HeKOTopbix c/iynanx. HanpKMep, npH K3roroBneHHM upcmag^poB 
Be^THHUX Hacoooe ro jieuuepoB. 333op 3HamrrenbHo antntarr Kawecrso nocneAywnacM onepaijpH 
ynpoHHCHUH BHyrpcHHcii noeepxHOCTH umiHHnpa a30TnpoBaHMCLf. 

UsBecrcH cnoco6 HoroxoonctaiH /icftHcpoa, oonnacHO KoropoMy Hapyjanyio noeepxHocrb Tpy6bi m 

BHyTpCHHIOBO ITOBCpXHOCTb ODOnO^KH JOTXTTaBJIUBaiOT KOHOTCCKKMH |2| HejJOCTaTKOM BbnnCOnHCaHHOPO 

cnoco6a hb/ihctcw to, mto oh cnoKHbot b ocyn^ecrrBjieHsof. GnoJXHocTb npe^craB/MeT w3roToaneHHe 
conpflraeubix nooepxHOCTeu n6o TpeoyercH crporo cor/iacoBa-rt. oniioocHocTb kohmkcckoh EwyrpeHHeM 
noaepxHocTM oSojiohkh c kohhmockoh HapyxHoic noBepxHocruo Tpy6«. 

Taicmc W3BCCTCH cnoco6 H3POToaneHMH jieKHepoe, cor/iacHO KoropoMy nocne coodkh rpyfSbi c o6onotiKOH c 
HCKoropbOJ 3a30powf no corrpHraeMbCM noBepxuocTHM. /ieftKcp no^BcpraioT asro$p<rrapoBaHino (cm. Taw me 
crp.38) {31 T. c nnacnwecKoft /je^puaqHH Tpy6bi c Vfijajo ycrpaHemui 3a3opa wew^y Tpy6ofi h o&wiohkoh. 
h oAHOBpeueHHoro ynpowetoiH Tpy6u. 

HeflOCTaTKOU H3BCCTH0r0 OT0C06a iOrOTOBnCHHH JICftRCpOB HBJIHCTCH TO, HTO ItpH CKpCTUICHHH JIcftHCDOB 

nocpe^CTBQM nnacTOMecKotf Ae^opManKn oflHofl H3 Aerajicil jicftnepa (ooojiohkh mjth xpyCbj). He 
yviTbiBasoTcn MexaHHwecKue cBOKcrea MerannoB. hto hc no3BOJiHcr ooecnewrb Ka^ecreeHHoro. 
6c33a3opHoro cftpenneHHH Tpy6bc c o6o/iohkom h, xax c/ieflCTBwe, npHBO/^vrr k raonoMy Ka^ecTBy H3^eraiH b 
Ufinou. 

Hanprcuep, npn mrwoaneHHH ucuno^poB hc^thhmx nrraHPOBbix HacocoB H3 cKpemieHHbix jicitecpoB, r^e 
Tpy6a KsroraanHBaercH H3 BbicoKonenipoBaHHOu aooTupyeuoH crann, a ooononKa 10 HM3Koyrnepop^icrou 
eramt. H3-3a BbnneyK a3aHH0 ro HenoerarKa b npoqecce aooTOpoBaioiH quriMHHpoB H3 3aaopa Bk*f\ejifaorrcfi 
ra3bi, npenHTcrsyiomMe HopuajibHouy nporeKaHMio npoqecca a3orwpoBaioiH. b pcoyjibTaTC hcto dcoko 
B03pacraeT bdcmh a3onfpoBaHMH h CKHKaeTCfl Ka^ecTBO a30THpoBaHHH noaepxHocTM ujuiMHApa h Hacoca b 
i^e/ioM. 

3a^aMeM H3o6pcreHim HBuxaercH paspaoorKa cnooo6a H3POTOBncnim xieftHepoB, o6ecne«WBajoii(ero 
KauecTBeHHoe 6e33a3opuoe coe ( ^MHeHne Tpy6bi c o6ojio^koh h noBbuncHne HtecTKocm netaepa. 

yKaaaHHbiH Texmraecroal pe3y/ibTaT ^ocTwraercH tcm, hto npw noroTOBacHMH jieftHepa, EKjnouaioa^ero 
M3POTOBJICHMC nByx f\€rr3Ji€£t Tpy6bi m o6ojio«xku h c6opKM mx Apyr c njpymM c 3a3opoM* COFJiaCHO 
H3o6peTeHHio nnacrnviecKOMy ^e<)>opMMpOBaiaiio no^aeprajoT flcrajib. HoroTooaeHHyio H3 weTa/ina c 

MCHbOXHM UpCf\tJ10M yUpyTOCTM. ^ 

Pc3ynbTaT0M pcmcHHCT nocraaneHHOM 3a^aqH hbjihctch to, hto npw B03jne mctbmh Ha ^eranb, 
loroToaneHHyio W3 Meramia c ueHbnniM np^AcnoM ynpyrocTW ucpc3 hcc mu B03Acwcx8yeM ua fleranb c 
6anbaiKM np<^enoM ynpyrxxmi. 

riocjic chhtmh Harpy 3km b fl,cTa/in c MeHbfmfM npc^e/ioM ynpyrocTM ocrawTCH ocTaTOHHbte nnacTHMCCKMe 
^ecJopMauKii. a Acranb n 6artbiinfM npe^enoM ynpyrocni npMMcr cboh nepBOHanajibHbie pa3Mepbi m 
6c33a3opH0 npwnHJReT k conpHraeMow noBepxHocm ynpyroH fleTani*. 

Ha iJjmt. 1 M3o6paweH cnoco6 coe^KHcicwi zieiaiepa. b KoropoM o6onouKa mroTOBneHa M3 Meranjia c 
MCHbimfXj npeflenoM ynpyrocTM, a Tpy6a M3roToaneHa H3 Mcrajuia c 6onboiHM npcn^cnoM ynpyrocTM; Ha 
(J>kt.2 cnoco6 coe^MHeintyi neioiepa, b KoropoM o6ojioMxa M3roroaneHa W3 Merajura c DoxiboiKM npe^enoM 
ynpyrocTM, a Tpy6a H3rorotifieHa M3 Meranjia c MCHbiimM npcflcnoM ynpyrocTM. JlewHepa m 3roTann m BaWT 
cncnjTomKM o6paooM. 

nepDOnaHanwio M3roTannMRaioT 060/ioMKy 1. Tlocne 3aMepa DiiyTpCHHero ^waMerpa o6ariouKM 1 
o6pa6aTbiBajor no napy^Kiioii nooepxHocTM Tpy6y 2. o6eciiCMWBaH rapanxuposainibiw 3a30p iscmjiy 
conparaeMbiMn nooepxaiocmMM. nocnc c6opKM o6ojioukii 1 c Tpy6ow 2 neimep nocTynacT ua oncpaumo 
cKpcnneHMH. CKpenneiiMc ocyiuccTBJiwcrcn nocpcflCTBOM j\c$ophiaisya% oruou mo conpnraeMbix ^eraneit 
o6ojiohkm 1 h/im Tpy6bi 2. J^c^opMaiq^io mom ho npoBon^MTb npw noMOinw EibicoKMX Aan/ieKnw jkmakoctm, 
ra30B, ciioco6om kodrm, o6KaTKM, rtopHOBaiiM^ mm npyTHX cnoco6on. 

Ha (|)Mr.l noKa3aii oahji 113 uouMuxuibix oapnajixoo cxpcnncioui nciuicpa, b kotodom 060/iOHKa 1 



mrorooncHa K3 Meran/ia c mci^iuitm npejjejioM ynpyroc™, a Tpy6a 2 K3 wrranna c 6qjti>uikm npegenoM 
ynpyrocTH. B npHee^euMOM cny^ae anacTH^ecKou Me^opMaujni noA»epraioT oCanowxy 1. aroro ua 

KCTa/uiopesyn^eM o6opynooamm t HanpHMep. ropiS3onrajibHO-pacTO«iHOki crauxe b BeprjnoKHoft 6a6xe 
W3AC/IHH. no ocu crraHKa ycTaMaaawBaKDT o6KaxHow HHCTpyneirr c Ae^opK^py^tU*** 01 po/ufRaMM 3. B 
cre6enb craioca ycraHaanHBaioT onpasxy 4. Ha koto port nocpeACTBOM umttyra 5 ^anpcrumjoT /icHHcp. 

riocne HacTpo&KH A^opKoipyioiUKx p<uimkob 3 Ha paaMep MeHbme HapyxHoro AHaMerpa ooononKii (pa3Mep 
no Ae^opkoipyiontWM ponHKax onpcRCjwerrcn 3KcncpKMCHTanbH0, b 3aHHCHM0cnf ox AHaMerpa Jieimepa, 
TxxnmwHu ctchok o6o/iomkh 1 11 Tpy6« 2 h MexaaifuecKMX cboActb nerajuia) pacxaTHOMy imcTpyiaeHTy 
coo6maioT Bpau;aTc/ibHoc ab*uschmc V, a nctecpy nocryn a-ren b«oe S, BbmoJiHHioT ruiacrwMecKyio 
Ae$opMauMx> o6o/io«crh 1 m ynpyryio Rc$op\id&ifXK> Tpy6bi 2. 

B CBH3H c paammHbooi MexaHU^ecKHMU csoHCTeaMH weraruioo o6ojioukh 1 h Tpy6bi 2 b o6anouKe 
npoH30ftflyT ruiacTHMecKHc Ae$opMamtH, » pc3y/ibraTc mcto HapyxHbdfr h BuyTpeHHMM Awanerpw 
yweHbixzaTCfi, a b Tpy6e 2 nporooHAyr ynpyrae ppfyopuaixym, r#e nocjie chhthh narpysRH napaMerpbi 
Tpy6bt BooflpanrrcH b nepBOHaMaatHoc nanoJKeime, npu otom. npoHOofi^er 6e33a3opHoe m KauecrBeimoe 
CKpenncHHe Jidmepa. 

Ha fur. 2 H3o6pajKeH oahh K3 Bosuoxofbcx BapKaHTOB cKpcnneHHH /icitHepoB. a KorropoM o6onoHKa 1 
icaroToancHa so Meranna c 6onbaiHKt npcflcjioM yupyrocTM. a Tpy6a 2 H3 Meranna c MeHbimcu npeAenow 
ynpyrocni. 

JleftHcp ycraHaanHBaioT Ha nponraHofi cTaaoK c ynopow b npucnooo6jieHHe 6 ojjhmm K3 Top nee. B 
OTBcpCTHC Tpytibi 2 BBOflHT onpasKy 7. Ha Bbtxoa o KOTOpyio BBopaMMBaKrr a o P" 6- H°P H no napyauioMy 
AuaMCTpy BbmonueH Ha paauep 6ojiwne paauepa BHyrpeHHero AHawerpa TpytJbi 2. Be/arama Harare flopaa 
8 b OTBcpcTHM Tpy6bt 2, K3LK k b npeAbtAymeu cnyMae. onpeAeJiHercH 3Kcnepm<ieHTajibH0. ripn BK/noqeHHH 
onpaBKH 7 noAa^Df S npoH3Bo/v*T luiacTOTCcayio AOjwpMauMio Tpy6w 2 h ynpyryio A<$opMan?fK> ooojiosout 1. 
npHBOAHxuMX k 6c33a3opH0My m KaMecTBeimowy cKpenjieuHio o6ojiomkm 1 c Tpy6ofl 2, Kax h b npefrbijxym&A 
cnywae. 



Claims |<t>opMy/ia ii3o6pcTeiiHJij: 



Cnoco6 MoroTOGJiemiH neftHepoB. BKJDOuaiom^wM lonoroBJieHne TpyfSbi m o6anoHKii. ctfopRy hx ppyr c jjpyroM 
nyrcM ycTaHOBXM rpy6bi b o6onowy c oacwpoM m nocne^yiocnee rmacwiecKoe fle<|>opMMpoBaHHe oppoft no 
co6pamiux fleranefi. oTjnraaiomHftcH TeM, uto rpytfy h o6ononKy H3roTaBJiHBaioT H3 McraruiOB c paaHbou 
npc^cnoM ynpyrocTM, a nnacnraecKOM /je^opiaamni no^Bepranrr ^erant>, lonoroaneHHyio id Meraiuia c 
MCHhiroiM npc^cjioM ynpyrocTM. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 
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